Supporting information is provided as details of previous experimental studies, the statistical 2 analysis of the predictive relationships without Hunters Point data and the logarithm of fitted 3 release rates, log D app,fast /R 2 , of the readily desorbed PCB mass fraction verses the logarithm 4 of the sediment-water distribution coefficient, log K d , 5
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Experimental methods of previous studies. The alum flocculation method carried out to 7 determine free aqueous phase PCB concentrations used centrifugation for 20 minutes at 2000 8 g for Lake Hartwell sediment and was carried out in two sequential steps for Hunters Point, 9
Grasse River and Milwaukee River sediments (10 minutes at 2000 g and 40 minutes at 2000 10 g). Polyoxymethylene passive samplers (55 µm thick, 500 mg) were added to Niagara River 11 sediment (150 g) and water (400 mL) in order to determine free aqueous phase concentrations 12 after 28 days of mixing. Free aqueous concentrations in Crab Orchard Lake sediment were 13 determined in triplicate using a matrix SPME method with batches containing 10 g sediment, 14
10 mg HgCl 2 , 0.5 g copper, 10 mL of overlying water and 10 cm of SPME fiber. 15
16
Desorption from Lake Hartwell sediment was measured after 0.9, 2.1, 3.9, 8, 14 and 30 days 17 and carried out using triplicate vials containing sediment (0.6 g wet weight), tenax (0.5 g), 18
water (approximately 40 mL) and sodium azide (1g/L). Desorption from Hunters Point 19 sediment was measured after 0, 1, 2, 3, 6, 14, 30 and 66 days and carried out using triplicate 20 vials containing sediment (5 g wet weight), tenax (0.5 g), water (approximately 10 mL) and 21 sodium azide (1g/L). Desorption from Grasse River, Milwaukee River and Niagara River 22 sediments was measured after 0.3, 1, 2, 5, 10, 30 and 60 days and carried out using triplicate 23 vials containing sediment (1 g wet weight), tenax (0.2 g), water (approximately 10 mL) and 24 sodium azide (1g/L). Desorption from Crab Orchard Lake sediment was measured after 0.1, 25 0.3, 0.5, 1, 2, 4, 7, 10 and 14 days and carried out using triplicate vials containing sediment (2 26 g dry weight), copper (0.1 g), HgCl 2 (3 mg), tenax (0.2 g), water (45 mL). 27 28 Bio-uptake experiments for Hunters Point sediment were carried out by placing 25 two day 29 old Leptocheirus plumulosus in 1 L beakers with sediment (100 g dry weight) and 725 mL of 30 S3 20%o artificial seawater. Overlying water was aerated and exchanged three times a week 31 when Leptocheirus plumulosus were fed. Ten two week old Neanthes arenaceodendata were 32 placed in similar aquaria and organisms were fed twice a week after each water exchange. 33
After 28 days Leptocheirus plumulosus were allowed to clear their gut contents for 2-4 hours 34
and Neanthes arenaceodendata were depurated for 12 hours in 725 mL of 30%o artificial 35 seawater. Tissue PCB concentrations were normalized by lipid content to aid comparison of 36 bioaccumulation for different species. Bio-uptake experiments for Grasse River, Milwaukee 37
River and Niagara River sediments were carried out by placing 15 Lumbriculus variegates in 38 four replicates of each treatment beaker which were themselves placed in a glass aquarium 39 with 5 cm deep water and illuminated for 16 hours per day. Lumbriculus variegates were 40 harvested after 1, 3, 7, 14, 28 and 56 days by removing overlying water and sieving sediment 41 to collect organisms. Worms were purged for 18 hours. Bio-uptake experiments for Crab 42 Orchard Lake sediment were carried out by adding 1 L wet weight sediment, 5 L of overlying 43 water and 200 Lumbriculus variegates to triplicate replicate aquaria. Lumbriculus variegates 44 were harvested after 28 days by placing them in clean water for 6 hours of depuration and 45 then two individuals from each of the aquaria were selected for tissue residue analysis. 46 Further details regarding these experimental studies can be found in the original publications 
